A new study in which rats had to discriminate odors according to whether they were novel for a particular environmental context has found that they can accurately discriminate a large number of odors and multiple context transitions, suggesting that they are able to form and remember multiple episodic memories.
People show phenomenal memory for pictures: when shown a list of over 2000 pictures, each briefly exposed, people accurately recognize seen pictures from unseen pictures with over 90% accuracy on a subsequent test [1] . Such an ability is undoubtedly underlain by a primate visual system highly developed for the recording and storage of visual images. If a person is exposed to a sequence of facial images of other people, some images will seem familiar because they were first seen earlier in the list, and more recently seen faces will seem more familiar. The presentation of an historical figure, say Abraham Lincoln, will retrieve semantic or reference memories of general information about slavery and the American civil war. Still another picture in the sequence might be that of a close friend: this image retrieves multiple episodic memories of shared experiences that occurred at different times and in different contexts. In this issue of Current Biology, Panoz-Brown et al. [2] report that rats too can remember multiple episodic memories encoded in different contexts.
It is widely acknowledged that animals form semantic memories, as they learn to make Pavlovian responses to conditioned stimuli or to make instrumental responses of lever pressing or maze running for food reward. The question of whether animals form episodic memories of individual past experiences has been more controversial, with some suggesting that only humans are capable of episodic memory [3, 4] . But there is mounting evidence that other animals can also remember separate past episodes.
The key to this research has been the demonstration that animals remember different past events when exposed to different episodic cues associated with those events. Recent experimental tests have demonstrated 'what-where-when' memory in rats [5, 6] and in several species of birds [7, 8] . Thus, rats learn to return to the location (where) of a favored reward (what) after a specific time interval (when) has elapsed since first encountering the reward [5] . Similarly, scrub jays preferentially visit worm locations 4 hours after caching the worms, but preferentially visit cached peanuts 5 days later, after the worms have decayed [7] . As in the case of human episodic memory, time in the past when an event occurred is an important component of animal episodic memory.
Another important cue used to retrieve episodic memories is the environmental context in which the memory was stored. In experiments studying memory for what-where-which (context), rats were allowed to explore two E-shaped arenas that differed in brightness and texture. Two novel objects (A and B) were both hidden in the end arms of the arenas, such that A was on the left and B was on the right in a black-smooth context, and B was on the left and A was on the right in a white-rough context. Rats were then tested by habituating them to object A or object B in a neutral setting and then allowing them to search for objects in each context. Given rats' preference for novelty, they searched at the A location in both contexts after being habituated to B, and searched in the B location in both contexts after being habituated to A [9] . Choice of the location of the novel object was accomplished through episodic memory for the objects (what) and their locations (where) within each arena context (which).
In their new study, Panoz-Brown et al. [2] searched for another property of human episodic memory, the ability to store multiple episodic memories and the contexts in which they were formed. They took advantage of another recent discovery in the field of rodent memory: just as humans can remember a vast number of briefly seen visual images [1] , rats can remember a large number of recently experienced odors [10] . After experiencing up to 70 or more different odors, rats chose between a novel odor and one previously experienced, with only choice of the novel odor rewarded (odor-span task). Rats chose the correct novel odor, thus rejecting the familiar remembered odor, on over 80% of the tests. A large olfactory bulb with multiple connections to the forebrain and brainstem in rats [11] underlies their high retention on the odorspan task.
Panoz-Brown et al. [2] converted the odor-span task to an episodic memory test by testing rats' memory for the same odors in different contexts. Two walled context arenas were used, both circular, with one twice the diameter of the other. The larger arena was white and contained 18 holes arranged in two concentric circles. The smaller arena had alternating black and white circles on its floor and contained eight holes along the wall, spaced equidistant apart. In these arenas, rats chose between two covered cups placed in two randomly chosen holes. There were 40 different lids that could be placed on these cups, with each lid containing a different odor. The odors used were commercially available scents or spices, such as cinnamon, lavender, or vanilla.
All tests of episodic memory were carried out using both contexts. In an initial experiment, rats were tested in the order Context A/Context B/Context A, with the arena contexts counterbalanced. In their initial trials on Context A, they were exposed to eight different odors by giving them successive choices between a previously experienced odor and a new odor, with choice of the lid containing the new odor rewarded by a piece of chocolate in the cup beneath it (Figure 1 How does this observation demonstrate episodic memory? The argument from this finding is that rats would only show a preference for strawberry because it is novel to Context A, whereas memory of banana in Context A is a familiar episodic memory. Various controls run in this experiment ruled out the possibility that choice of the odor novel to Context A was based on a difference in relative familiarity. In a subsequent experiment, rats were tested with five transitions between Contexts A and B. Thus, on some tests, an odor experienced in Context B was tested against a correct odor experienced in Context A but novel to Context B. Rats continued to choose the correct odor on over 80% of the test trials. When carried to the extreme of 15 context transitions, with the point of transition unpredictable, rats continued to accurately choose the correct odor. A final experiment showed no loss of accuracy when a 45-minute retention interval was introduced between exposure to odors in contexts and the memory test.
The scope of our knowledge about episodic memory in animals has expanded. Beyond demonstrations of memory for episodes retrieved by time and context, this new research shows us that animals (rats) can remember a large number of episodic memories when the same event (odor) is experienced in different contexts.
The poorly understood Triassic reptile Drepanosaurus is known for its excessively large claws. New discoveries demonstrate a remarkable modification of the bones in the wrist and forearm, a significant departure from the typical five-digit tetrapod limb.
The limbs of most tetrapods have five fingers or toes. Apparently, it has been so since the first invasion of land by tetrapods 360 million years ago, and even today highly modified forelimbs, such as the wing of a bat or the flipper of a whale, essentially always comprise two elements, the radius and ulna, which run parallel to each other. Moreover, although the hand has been subject to much greater modification, in each instance it is relatively straightforward to establish how the basic structure of the five digits has been altered. Sometimes there is reduction or even loss of some digits, as in the hands and feet of perissodactyls, such as horses, or the feet of the meat-eating theropod dinosaurs. In other instances, hypertrophy of digits and individual phalanges occurs, as in the pterosaur wing finger or the elongate fourth finger of the aye-aye's hand. However, a new paper by Adam Pritchard and colleagues in this issue of Current Biology [1] describes a new fossil from approximately 220 million-year-old deposits in North America that challenges this conservative basic plan.
Enter Drepanosaurus: this bizarre fossil was originally described on the basis of a single skeleton from northern Italy that is a bit reminiscent of a road-kill ( Figure 1) [2, 3] . Although it lacks a head, much of the rest of the body is preserved intact, including a very prominent tail, articulating hindlimbs and a bit of a crumpled ribcage. In front of the ribs, it starts to become a bit messy, and originally the forelimbs were considered to be at least partially disarticulated. Still, the animal was reconstructed in relatively conventional terms with broad and robust clavicles and interclavicle, a plate-like coracoid, and slender radius and ulna in the forelimb. However, the most striking feature of Drepanosaurus is an enormous hatchetshaped claw on the second digit of each hand, which marked this out as a very unusual animal (Figure 1) . Now, Pritchard and colleagues [1] describe new Drepanosaurus material originating a few thousand miles away from the original
